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PURPOSE: To obtain the plasma treating device which is clean and has high 
throughput by providing a plasma generating chamber in a vacuum chamber 
via a vacuum space shielding means so that stable plasma can be generated 
independently from the vacuum chamber. . 

CONSTITUTION: The plasma generating chamber 30 is provided in the vacuum 
chamber 20 via the vacuum space shielding means 41 and the plasma is generat- 
ed by this chamber. After a wafer 50 is carried into the vacuum chamber 20, 
an etching gas 21 is introduced into the chamber and the above-mentioned 
means 41 is opened to introduce the above-mentioned plasma into the vacuum 
chamber 20. A high-frequency voltage 23 is impressed to the wafer simultaneous- 
ly therewith to generate the plasma. The wafer 50 is then etched after closing 
the above-mentioned means 41. Since there is no need for temporarily increasing 
the gaseous pressure of the vacuum chamber 20 or using an arc discharge, 
the wafer 50 is subjected to an etching treatment in clean treating environment. 
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PURPOSE: To uniformize a plasma distribution and to execute the plasma treat- 
ment uniformly at a high speed by enclosing the side between a counter elec- 
trode and a substrate electrode with a deposition preventive plate, ejecting 
gas from the ejection ports formed in the counter electrode and providing an 
annular discharge passage around the substrate electrode. 

CONSTITUTION: The etching gas is ejected from the ejection ports of the counter 
electrode 5 to a space 21. An electric current is passed to an inner electromagnet 
18 and an outer electromagnet 19 to form axisymmetrical magnetic fields around 
the central axis of the substrate electrode 6. The high density plasma of the 
etching gas is formed in the space 21 when a high-frequency electric power 
is impressed from an RF power source 17 to the substrate electrode 6. The 
products generated by the etching and the etching gas which does not contribute 
to the etching are discharged through the annular discharge passage 23 around 
the substrate electrode 16 and are discharged through the clearance 28 with 
a baffle 27 of an annular chamber 25 from a discharge port 2. The space 21 
is enclosed axisymmetrically by the deposition preventive plate 22 and the 
stable discharge is generated therein. 
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PURPOSE: To uniformly etch a film to be etched by measuring the temp, of 
a substrate at plural positions along the periphery of a susceptor and controlling 
the flow rate of a reactive gas from each of plural gas introducing holes in 
accordance with the measured values. 
CONSTITUTION: The temps. T r T 4 of plural positions of a susceptor 4 are mea- 
sured with temp, sensors 71-74 fitted to the susceptor 4 supporting a substrate 
W immediately before dry etching. The data are sent to a controller 9, the 
optimum flow rate of a reactive gas from each of gas introducing holes 21-24 
is calculated from the previously inputted optimum relation between flow rate 
and temp, and flow rate regulating valves Vi-V 4 are controlled. After flows 
of the reactive gas are stabilized, etching is carried out. Etching accuracy in 
a semiconductor producing process is improved. 
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